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i^aa^ssi 0 2j OS 

[^A^S?S1 7 m 333.000 S! 

371.000 m 

[&aA^^] ^:'ia(70%gfs) 

lae* 4»4«S1 111.300 S! 
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^ ^^-Br, ^11-($)<^1 2.5mni«y 0.9mm ifl^l l.OmmS. -y^^j-fe ^-Jd 

^l^^^Nlfil-, ^7] ^^S] a^ofl ^^7} 5 tH>^l lO/anS. s)7ll <i>^* S^^fe 

35.^^7^151-. Al^m ^7l ^^71^1 S^AJ: <i^^e|5.^lAi 1^1^ lie vfl;^l 

2V ^HS. -SrSl- 50r ifl^l 60'C^l'^i 60^ ifl^l 120^ -B-^IaI^^aI J£ 

^ ai^fil ^^-i: ^^Sl ;«fl7l5l-^ ^^^^1^, 1^^ 2 m^l 31C ^S-S. ^^-g^^l^?! 

120 tfl^l 1801C^ #elai o] ^^oflA-l 50 vfl^l 90^ ^<^J: ^^1^1^ ^, i^i^ 2 
vfl^l 3r^ 50 ifl>^l eors ^zl-Al^lfe ^Aj- ^^el^;^lS!l-, ^7l sl^ 

^11- 0.1mm ifl^l 0.33mmS. ^^s^^ ^#^?flsl-, ^7l 

^^7HlAi 200 vfl^l 220-CS 71-^^ ^ ^7l^i?l7HlAi Aii^AlJ^l^ 

^Sj- 1^21 ^A]^ ol^ol^ ^^--^H «d-^7l-^7l-§-Sl Cl-71^ X^%^ o}<^ 
>a ;^l^«o>^3l. ZL 47]:^ d-f^ of-g 3^ ^^>ao|l ^^^Icf. 

£. 1 

^y^^ 3.^, ^J-id ^l^^:^l, :£^^I:;N1, ^^^n, ^^^el^^m, 
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*9-^7l-^7l-g-Sl 1:1-71^ 3.^ ^^-^ ^ =LS] ^]2i^^^{mi'n PURPOSE 

MULTILAYER COATED ELECTRODE WIRE FOR ELECTRIC DISCHARGE MACHINING AND 
PRODUCTION METHOD THEREOF} 

:£ 2a ^ -£ 2bfe #Efl 3.^ ^^-asl 

£ 4a ^ 4bfe ^£fl H^s; Al-:{aolji, s. ^ 

2: ^-i-^ 4: 

12, 22: 14: s£m%^ 

16,26: 18, 28: -^^^^ 
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c]^ >«->Hlsf7flfe ^labia:;^!, ^^^l^;^!, ^1^ 

<ii> ^HV^^S. s\-o]o] ^^:^7}^ivire electric discharge machining: WEDM))^ 

£ 5«=11 i^^m 3r)7l-^#cj] tile) ^^Ai ^:f-^(2)oll ^^>a(4) 

^^(4)321- 3^7l-^# Al-ololl ^7m 7}^<^ '^'H^Tll «|-<i^Ai 3i]7l-^#^ -g- 

•%-^]^ di^^^^ ^^^S. 7}^^}^ HJ-^^^m. 

<12> H^, ^^Va^^S Al-g-5)jL Sfojc^ 'S-^7l-^-g-2l ;^ 

^'y(¥/«^>«a ^^)^ S^<^1 "^V-a^ <>>"?1 ^q-^ ^ % 

S^ofl o>o^^ :f "i^el^ «Jtb oV^(CuZn50 Sfe CuZn65) 3X|^ 

^T-'SiC'^M,. ^ElH- sl-«»H (coated wire)5l- ^) ■g-<»l Slx^. 

<i3> ^Bfls] izfc^H «j-^7l-^-g-s; 3.^ ^ I2S) 711^^0.^ # 

<i4> ^s] ;Hl4.935,594:£«»flfe, S. 2aofl S-Al^g til-i^ ^g-o] , ^tifl ^e] 

afe <»l-«?l<il 19.5 vfl^l 20.5wt% ^<^l^i 
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^ ^E)^ -f-) 5J ^cflA^ 3ii^€ 

^I2:1j-'a<=l 7l)Al£]oj^jL. p]^ ^§1 ;^l4.287.404^<Hlfe, ^7] ^l-g-^^^ 
i^ll* 7l-^sl-7l ^t!: ^^-^^^i 7M1^7j-i7l- ^ <^l^ol?l ^}<^, 

^^^M 50wt% ^^#(14)^ 7}:^ ^^^<*1 711 

<i5> v]^ ;*ll4,988,552J:oflfe, :£ 2h^] S-^l^ ^o] , 7J- o] 

^^(12)31- ^2l(CulOO%)^ '^l^'^^ sl-^#(16)2)- o}<^^ 10 ifl^l 

50wt% ^^S] >S-^f.(18)^ 7>^ '3-^7>^-g-^ 7llAl«l.aL SX^T^ , 

7]^la]7j-£^ ^7>Al5.1^ ^j^S. ^JL Sicf. 

<i6> ^11985-0009194:£ofl^, ^7ll-^ hj-^^ «>l-g-«]-<>l 

€sl-fe -¥-^* -§"8-^1^ 7}^^-^ S^O]o] 71-^-g- ^^^<>llAi afe ^ 

711S1 Aj^o.^ 5j)^^ -a-aCnf^ ;«11S)-$.S. ^Ji, S.^d\] CuZnlO vfl^l 

CuZnSOSl ^c}<^ SElS. ^«:>]<H7l- 711^1 £)<H Si^l-. 

<i7> t.1^ ^5l M]4,968,867:^^]^, , W^lw afe zi^s] ^^o.^ oi 

■¥■ ^ 7l7ilaj7j-s.7V ^ sf\^%o_^ 0)^0]^ fif<>H «<J-^ 
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<18> v]^ ^S) J«il5.945.010:£<Hlfe, M7l-^7l-g- SE]:e. Sl\-o]o]$] ^ 

e)]2] CuZnlO tfl^l CuZn50^ -i-'^}'?! #aif^ cfsTfl CuZn65Sl ^o><a 

7flAl3)-zL Sic]-, ne-m. ^7] CuZn652l ^o><g ^^«f<^ <?1*a] igo] 

<19> c]^ ;*I]6,306,523:£<^1^, S. 4bS] Aj-^ui). ^Vo] , aj.^7).^7]^ ^E^c 

<20> ^7l^ H>S1- ^^ «<J-^7l-^7l-g- ^^^S] A^^^ ^^A] 71 ^ 

^ *9-^ofl ^13: ^5. ^n]^3L oj^ ^ := 7flo] a-] 

S. Cl-S 7)^o] 4^ ^-^^ 51-^1 ^JL 9X^. 

<2i> t^-el-A-l. ^7l ^Efl sa<H^i^ ^-^ °1-7li4 T^V-^-el cl"§-7l# ^ nfl^ 

^ -g-S.<Hl i^-oH ML^t![c^ Al-g-^o> s].^ ttlTl^^o] 

<22> «!:^, ;*ll5,945.010:il«Hl 7flAl^ ^ a^^l-fe CuZn652l ^df-a 

f^'*! s^^sjo] U-^7F^7l-§- :5i^Ai ^ "1^ ^16.306. 523 JLofl 7|1a1 
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<23> ^ ^'^^ ^^1^^ n^^y] ^a^s., 

;*fl^^;^l. £.^^7fl. t^Bl^JrTfl. J^l^ ^ -g^Hl 

^^V^o.^ ^^Ai 7l-^«^l -^-g-t!: 5|-JL 5L^ 7V^o|] 

^Jli • 7|-^# 7l-^S|-7fl ti- «d-^7l-^7]-g-S) Cf7l^ Cf^ ^5!^ 

<25> ^1w(<J))<^] 2.5™^ 4i;»fl* O.anm tflx] l.OmmS ^^lAl^jj? :5l€S.7l- Im '='] 

^^-a -a-a-^-S. ^^sV-a.. ^7l ^^7j-£7l- 1/2 5)711 

<26> ^7] 5.^ SE^ -g-g- «=l-g-«l-ci ^^17> 5 vfl^l ijS.^ 

<27> ^7] ^^712] ^AJ. <g:^e)^oilAi 1^1^ lie ifl^l 21C 

50*0 vfl^l 60TC<>l|Ai 60^ ifl^^l 120^ ^<a- -^^l>^lj^ 
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<28> 1^'^- 2 tflx] 3t; ^^£5. ^^^It^a^ 120 ^1^] 180°C^ ^elJL -gr3a<H]^i 

50 90^ -^;<1A1^ :f , i^tg- 2 ifl^^l 3X:S. ^^o\'^^ 50 ifl^l 60TCS. ^ 

<29> <a-^ 2^■:£7l- 12 15S.^ oi^cfol^i^ ^]-%-^<^ ^7] s]^ 

^11- O.lmm tfl^l 0.33nim7f s)?)] ^l^sVfe 
<30> ^71 ifl-^ -g-^^ p^flTl^AS-^^l 7];^)^. ^7la] W^l^l^l 

^71 ^fl7l<HlAi 200 xfl^l 220rs. 71-^ t!: ^ ^^BlSl-<^ '""i^^l?'!^ 

<3i> <^m. ^ l-'SSl ^Aj-i- %2:«1-<^ ^"^^V^ 1=1-^:4 ^i:!-. 

<32> ^ ^"^Sz, S. 3<H1 Hj-ii}- ^o], ol^<H?l 

(22)2] a^^l 7]-^ ^ ^^'S 7)-^-g-^^ Al-^^ ^ Sife ^Sl-^ol 

<*>^ #(CuZn80-CuZn95)^l «l-^#(26)3i|- *^^o] e.>o| ^(CuZnQO- CuZnlOO) 

91 ^-^#(28)^^ ^AJ^ 2# <^l>i^2) Cf^ ^El^ Sj-Olo] 5J 

<33> <^7lAi, >a-7l SEl= i2l-ol<HS] X^ofl 5^^^ 'S'^ <>>^2l 

<34> <q-olol ig-^ 7|.^7]6flAio^ 7|.:a^;£^ ^q-A}ul|. 7>^^:?V6l) 7>«|)>tlfe 
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<35> =L^^, ^^<^i 3q7f^#^ -^-n^]^ ^^^^^ ^-7] 

^^xjo^ ^o> §<H;^l7ll o]ei^ »^^M7] ^^c^ ^^^^ 

<^> w. 

<37> tl:^. ^^<^lAi£ ^^^<^1 ^^ty^ 

<38> 7l^^qAS ^^-{d^ iJ-^-^.s ^>^<951^ ^q-^sj ^s. >s-^oil sjsH 

^7) ^^^s] #<^l^ife IJ-^I^M ^^Ai^ x^oii 

<39> ni|-El-Al, ig-;^'^! ^^'Jd^ S.^^] sj^^ o><aol 9061C)^^Ai 

v^r^fe ^-§-* 5^<^A-^ ^^>«ds] uj-xisi- 

71 unroll c-1 ^^-i- 7V§ ^ ^7i) n^t^. 

<4o> ^slM-, ^z^- 7l^>a «^><a^ ^7m ^'^l ^-§-s|->^l^, 

cf^^Bf t!:7Msl ^A]^-^ 7|-^cf. 

<4i> ^. fj-^^ 3|7V^# 'S-:^:?]:'^! ol = ol>;l^ ^>S-^5.Ai »^^7}^X\ 
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^ X^-^ ^711 ^tyS\S.S. 7}^^^ 7}^^ nfl 

7]-^ HBl-STll ^7] ^S|-<^ ^o]^ ^^Si^S. O><aol ^ 

A]-;^l7fl 7]-^^t4. t^-el->«=1, sBl^ ^o]o]^ y^^3\ ^]^^ ifl 

^Mtt oj-ol SBl^ 51-<^1<H^ ^j^a 7l-^<ifl ^-g-ai-Tfl A]-g-S)jl, ^ 

^ o>^ 5i|^ SE]:= 5l-ol<H^ 51^7}^ -^?^l7l- ^^Tl-g: 

7l-^#^ 7h^§l-7l Al-g-^C^.. 

•a^^-^-S. '8-^7l-^^ (1) ^>3- (rough cut)€- ^ ^ (2) t^>-¥-b1 
71 (finish cut)» ^y^n, tcl-71^ ^o] "1-^21 ^1-^.7]^ 

^el-'M. SElH <q-olc^ ^ 7V«fl^ n}-^7]-^ojl cn«|)Ai :?V 

^*l-7ll ^«f^iL^, 147] ^ ufl<2)- P>-^e| c^S-^I 7).:g:^ ^ afl^ 

(^S}-^<^1 ^^)^ «l-^#(26)-5-S Bl-fe 2%- o]^^ ^^S. SEl^ S\-o] 
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<46>. ^tb, ^sfl-^l Ml- ^l^^W 5V«^1<H^ a^ofl ^ 

iLCf Ml-g-«:>l ^71-tbcl-^ ^^1^21 ^S^-cx^ o.^>^^ ^o. 



IS. 1] 













QiZnSO 


O.ann -a-Sisl S.^oD 
O.OSmiii 


300 - 400 


(N2. C02. 


(sDccial furnace;) 


CuZn90 


o.ann -a-sisi a^<m 

O.Olom 


120 - 180 


^71 





<49> t^^^, SE]^ sf'^l'H ^^^^ ^-¥-^(28)011^ Vi-^ 

«l«V'=^^i^^^ • 7V^^ 7l-^S|-7l) Sl-7] ^1^^711(10)-* 



23-12 



<50> (1) 

<5i> ?i2:i=l-<5l<s>^S. cl-<^l^-l- ol-g-«l-<^ 2.5inin?l di^W 0.9m 

<^1^^ ^>«d^S <a^*M>H, ol;g.7j-£7f 1/2 o]^^ s\?\] 

<52> (2) 

<53> ^^7} 5 ifl^l lOmS. 5)7fl ^^Sl a^oil 

afe -§"§- s.^* «^l-§-«1-«^ '^^^ ^^J<^1>M 3)-8- 

<54> (3) ^^^A] 

<55> ^^m- ^7] ^^7l(l-«->a ^^7l7l- oy^)S^ ^Aj- <g:^lel^ol] 

i^'g- i"C ifl^^l 2*0 50*0 ifl^l eo'C^l'H 60^ vfl^l 120^ 

^<?]: £^ ^^s] :?iaLAl^c).. 

<56> (4) ^^Bl^Tll 

<57> ^7l S^J!}- tfl^o] ^^1-71- ^571^^1 ^3^^ ^AJ. 

els.<HlAi i^'^ 2 m^l 31c ^'s^^It'Ia-I 120 180r^ ^^3. ^S-Hl 

>H 50 ifl^l 90^ -H-^lA]^ ^, 2 vH^l STC^. ^^«H>H 50 vfl^] 60*CS. 
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1 

■] 

<58> ^7] ^;^H1>H -^^(22) S^ofl ^y-^^, ^ 3<>fl ^<^1, 

^^M28)3\ Sl-^^(26)«^1 -^11^^ ^^^«V>11 

^cl-. S.^ -^711 ^. ol]# :^^17V 10;raD°l Si<H^ife iL^«^l^i-¥-Bi 5m 

o]-^(CuZn90- CuZnlOO), q-n^^l CuZnSO- CuZn952] ^ 

<59> (5) <yi- 

<60> ^^Bl ^^oflAi o>^ o>^ 2^ n^SiS. 

0.1mm ifl^l 0.33mmS- 

<6l> ^7] ^;^l<^lAife lE^oll s.^^ o}.<go] «y^cfol^2l 4] 

<62> -^^^1 til^o] 50:50^ <>1-<S #32f o].c^ ^ 

A}. <^^^^n^]A^ >a^o^ ^i-o]^ oisj.<i^ o><y f.^ 0.25mraS. ^ 

5^= l.S^an^ ^<>WJ1 «^>^ ^^o] ^^1 ^fe ^fl^ojoi^i ^^s^ 

sl^^ Hj^o- oi^^s; a]^ 50:50«H1>H 20:80 

30:70^^ €i4(<»ill- #<H. 0.9mra S.^S] 5+5=10/fln7|- 
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0.25mm'Hl>«-i 1.5+5 =6.5m°} 

(6) <^J:^m ^^1^1^71) 

^7] ^^^Til* 7]^ 7}^o^S. ^^^^^ ifl-^ -g- 

ttl-el-^i, 91^^^ ^711^ oieitt ^a^^ -§-^^ ^Hl^IsM 7] 

^1^. ^71^ ^^i-Ai^ife ^Tfls^i. -a^^m 'a:i7i- ^f^^ ^^71«hi>h 

^-ffe ^7l ^^7loflAi 200 vfl^l 220'CS 7V«a^ ^ '^i^Al^cf. 
(7) 

^7l 0].;.^^ .g^^el ^loj ^^Aj- HJ-^ o. ^gj|o] Hj-ig^l- ^-a^l-Cf. 

^ ^^S. ^^il'H'^) ^«]^ ^^'S^'^l ^ ^xgsl 

'HI 
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<7i> ^^l^^Til, '^^^^^], 91^^:^] ^ 

^JlS jl^-^'S 7}^-^ 7>^5l-7fl Sl-Jl. Hl^H «l-§-<=l 

U-^^V^^l o>«?4#oi ^o^^ q-i). 7V^7l- 2)-<g 

<72> B^^, ti\7]^^6\]X\ ^3^7} 7y^^d]] ^^^^ 7}^^^: ^V-g-^j-^l ^ Sfl # 

^S^lfe ^1^ til-g-* ^^Al^ ^ Sic)-. 
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[^^^ 11 

^1#(<J))<^1 2.5mmOl 0.9nmi ifl^l l.Otnm^. oi^^J-^ 

50°c i^^i eor^Mi 6o^ vflxi 120^ ^<^^ s.^ a^^i =^ 

2 vflxl 3°c^ ^-g^AlT^A-l 120 tfl^l ISOrS. ^B^al ol 50 ifl 

^1 90^ ^-y: ^^l^m ^, 2 ifl;<l S-CS. 50 Ml^^l 60"CS. ^^^]^] 

>a-7l ^l^-a O.lmm i^^l 0.33mraS. 

^7] ^^7HlAl, >y^oi ^5^^ 200 ifl^l 2201C^ 71-^^ ^ ^^ajsV*^ Al 
^^1^1 ^^^s)- ^^^2l ^^IS <^l^<^^lfe cf7]^ cl-^ o>^ 

I^^V 21 
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[^T^* 31 

i:f7l^ tq-# o\<^ 3.^ ^]^^^*^. 

i^^^ 41 

CuZn90 vfl;<l CuZnlOOS] oVc^o] 5^ ^ CuZnSO vfl^l CuZn952l o>'a€'<=l 5 

jmS. ^%S\^ ^^^S 1:1-7]^ nff- o><y ^I^IJ"^ . 

I^^* 51 

^:Bo1jl z]-£7f 12 ifl^l 15:£^ ^^^S t|-7l^ o].oj 

I^^^ 61 

711 20:80 ifl^l 30:70^ ^^-^^ tzf^l^ cl-# o].c^ 

I^T^«- 71 

^]m<^] •?J-^-2-^ ;*l]2:Slfe ^^-9LS Cf7l^ o]-.;^ 3.^ 
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